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A communication 
device, method and system 
in which tariff information is 
provided to a communication 
device from a control station 
at call senip, and the chai^ges 
associated with a call can 
be calculated and displayed 
to a device user at the 
device itself, rather than 
at a central communication 
system processor. The 
tariff inifonnation includes 
the current tariff, future 
tari£f, and time of' tariff 
switch. By providing the 
tariff information to the 
communication device, 
significant signal processing 
resources at the central 
communication system 
processor can be saved. 
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COMMUNICATION METHOD, SYSTEM, AND DEVICE 
FOR REDUCING PROCESSOR LOAD AT TARIFF SWITCH 

Field of the I nventioii 

The present invention generally relates to billing or tariff calculation for 
5 communication systems. More particularly, the present invention relates to a method, 
device, and system for determining tariffe while conserving the processing resources of 
a central communication system processor. 

Rflckground of the Invention 

It is frequently desirable for a person placing a call over a telecommunication 

10 system to be informed of the costs of dnie call, Thus; many telecommunication systems 
incorporate charging services which inform a calling party of the tariff. The tariff is 
typically based on some number of con^wnent charging elements, such as: 1) a charge 
indicator for indicating to a calling party whether that parQr will be charged for the call; 
2) initial start units indicative of service charges to be assessed at the start of the 

15 charging period; 3) an initial time period indicative of the time from the start of the 
charging period until the first periodic increment of service charges; 4) a time period 
indicative of the time between subsequent increments of service charges; and 5) units 
per time period (UTP), iiKticative of the number of charging units (e.g., dollars) to be 
added periodically to service charges at the expiration of the initial time period and 

20 subsequent time periods. From this information, or similar parameters, the total tariff 
or charge for a call can be calculated. 

FIG. 1 is a table showing exen^>lary tariff charging elements for different 
calling plans. In this exan^le, subscribers to eadi plan are assessed a monthly charge 
(in this example, 7300 yen or 4400 yen), and are also charged for calls according to the 

25 rates for various tariff classes (TC= a-f) as expressed in the table. The tariff classes 
are determined based upon the distance involved in a subscriber's call (e.g., whedler 
the call is within a predetermined local area, some other area within 160 km, or an area 
greater than 160 km), and upon the particular monthly plan in which the subscriber is 
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U.S. Patent 5,488,655 to Hamlen discloses a method and system for controlling 
traffic load by using variable price incentives. Hamlen is similar to Hillis in that a rate 
is calculated by a central processor, which provides the rate to the user. 

U.S. Patent 4,751,728 to Treat discloses a telephone call monitoring, metering 
5 and selection device which attaches to a standard telephone. A user pre-programs rate 
information for multiple telephone service providers (e.g., different long distance 
companies), which allows the device to determine which service provider will cost the 
least for a given call. While the device is capable of calculating rates and displaying 
cost to a user, the device is not an integral part of the telephone. Further, since the 
10 rate information is programmed by the user, the device is subject to human error. 

U.S. Patent 5,400,395 to Berenato discloses a telephone line selector and 
accounting system for selecting the lowest-priced long distance carrier and displaying 
rate information to a user during a phone call. The system automatically calculates rate 
information based on carrier update tones, and can be connected between several 
15 carriers and multiple telephones. The device therefore is not an integral part of the 
telephone. 

All of the above-described systems involve the calculation of rates at a device 
external to a telephone device, and therefore do not adequately address the problem of 
reducing processor load upon the occurrence of a tariff switch. It would be desirable 
20 for a rate calculation system to reduce this processor load. 

Spmmary of thg IpvgntiiQn 

The present invention overcomes the above-noted problems, and achieves 
adduional advantages, by providing for a tariif calculation system in which tariff 
information is provided to a communicatioa system user (i.e., a mobile communication 
25 device) at call set-up. By providing the tariff mfonnation to a device at call set-up, the 
user*s conmiunication device can perform the tariff calculation, thus reducing the 
processor load of the central system processor. 
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commxiiiication devices engaged in communication. As discussed above, a tariff switch 
causes a significant drain on processor resources at the MSG 22. 

In accordance with the present invention, when the communication system 
establishes a communication link between device 10 and base station 20. which may be 

5 the result of device 10 initiating a call or receiving a call, tariff information is sent to 
the device 10, and is stored in processing circuitry 18. This tariff information allows 
the device 10 to calculate and display to die user of the terminal the charge rate or total 
tariff. The tariff mformation preferably includes the current tariff, the fixture tariff, and 
the tone until the tariff switch will occur. By performing tariff calculations in the 

10 communication device 10 rather than the MSG 22, significant processing resources at 
the MSG 22 can be saved. 

FIG. 4 is a flow chart describing a method according to an execaplsry 
embodiment of the present invention* The process begins in step 100, when a 
communication link involving a communication device 10 is requested. The request 

15 can be initiated by the communication device 10 or by another communication device 
seeking to communicate with communication device 10. In step 102, the MSG 22 
provides tariff information, including charging rates for the currently applicable tariff, 
the next tariff, and the time at which the applicable tariff will switch from the current 
tariff to the next tariff, to the device 10. Since, in the exemplary tariff schedule shown 

20 in FIG. 1, the tariff class includes the current tariff, next tariff, and time of tariff 
switch, the tariff class can be transmitted to the device 10 as the tariff information. 
The tariff information is preferably provided at or before call setup (that is, at or before 
the establishment of the communication link). In step 104, the tariff information is 
stored in the device 10 (e.g., in processing circuitry 18), and the device 10 calculates 

25 and displays tariff information for the subscriber. 

A particular exanq)le of a call in which the present invention can be 
implemented will now be described. 

The tariff information provided to the device 10 in step 102 includes a current 
tariff associated with a current time period value (TPl), and a next tariff associated 

30 with a next time period value (TP2). The next tariff is the tariff to be used after the 
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As a result of being provided with this information, the device 10 can determine when 
232 time periods have expired, and can change the time period value from 9.0 seconds 
to 16.0 seconds upon the expiration of the 232 time periods. 

It will be appreciated that according to the present invention, by sending tariff 
5 switch information at call setup instead of waiting until a tariff switch, the central 

processor load at the tariff switch will be reduced. Furthermore, the present invention 
avoids the time differential resulting from sending tariff switch information to 
individual devices, since the information is already in the mobile station. 

While the foregoing has included many details and specificities, iris to be 
10 understood that these are merely for purposes of explanation, and are not to be 

construed as limitations of the invention. Many modifications will be readily apparent 
to those of ordinary skill in the an which do not depart from the spirit and scope of the 
invention, as defined by the following claims and their legal equivalents. 
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6. The method of claim 4, wherein the tariff information includes a current 
tariff, a next tariff, and a tariff switch time. 

7. A wireless communication device, comprising: 

transmitting means for transmitting communication signals to a control station; 
5 receiving means for receiving communication signals from the control station; 

and 

processing means for calculating a tariff for a conmiunication link between the 
control station and the wireless communication device based on tariff information 
provided by the control station at the initiation of the communication link. 

10 8. The device of claim 7, wherein the tariff information includes a current tariff, 

a next tariff, and a tariff switch time. 



wo 98/52344 



PCr/SE98/00873 



2/3 



FIG. 2A 



SERVICE 
CHARGES 



UTP- 
UTP- 
UTP-" 



lU- 



■»TIME 



FIG. 2B 



SERVICE 
CHARGES 



J 



-X— ' 



hNEWUTP 
OLD UTP 



INTERNATIONAL SEARCH REPORT 



Intte. .««tion«l AppUcatton No 

PCT/SE 98/00873 



A. CLASSIFICATION Of SUBJECT MATTER 

IPC 6 H04H15/28 H04M15/22 



According to tnttmational Patent Claa8iiicatK>n(IPC) or to both national dasartteation and IPC 



B. FIELDS SEAnCHED 



Minrnumdocumentatbn ooarcned (dasaificatidn system foBowed tsyctasartication symtMis) 

IPC 6 H04M 



Documentatioo aearcheo otner tnan mmimum documentation to the extent tnat sucn oocuinenie are rduded m the fields aearcned 



Bectronic dau base consuted during me international search (name or daU base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation or documert, with indication, where acpropnate. ot the relevant passages 



Relevant to daim No. 



PATENT ABSTRACTS OF JAPAN 

vol. 014. no. 451 (E-0984), 

27 September 1990 

& JP 02 180462 A (TAIKO OENKI 

SEISAKUSHO;KK;OTHERS: 01), 13 July 1990 

see abstract 

EP 0 647 055 A (AT i T CORP) 5 April 1995 
see abstract 

see column 5, line 44 - line 50 

EP 0 734 144 A (SIEMENS AG) 

25 September 1996 

see column 4, line 19 - line 23 

WO 95 20298 A (NOKIA TELECOMNUNICATIONS 
OY) 27 July 1995 

see page 5, line 24 - page 6, line 23 

-/- 



1-8 



1,3-5.7 
2.6.8 



1-8 



1-8 



Q] 



FufthSf documerts are listed tn the continuatton at tMx C. 



Pateit famiV membefa are isted in annex. 



* Special categories ci cted document : 

'A* docunert defining the general state of tie art which is not 

consideied to be ot partioutar retevanoe 
*E* earlier document but pubMwd on or after the Intamatlonal 

Wing date 

T.* document which may throw doobta on pnonly dstmfs) or 
which a cited to estststisli the publication date ot another 
cftatton or other special reason (as specified) 

"O" docunerv rsf emng to an oral dradosure. use. exNbMon or 
otner means 

'P' documertpublshed prior to the irtemstlonal fling date but 
later than the pnority date claimed 



T later dooumertpt^lshed after the mtempJlonaHUIng date 
or pnority dite and not in conflkt wth the appftcation but 
died to understand the prindpie or theory underlytigthe 



IC document of particular rslevance: the claimed Invention 
carmot be oonstdefed novel or cannot be considered to 
involve an invertivB step when the documert Is taken alone 
document oi panicUar relevance; the claimed Invention 
cannot be considered to involve an inventive step when the 
document Is confined with one or mora other such docu- 
ments, such combination being obvioue to a person skilled 
in the ait 

*&' document meflt)er ol the same patent tamly 



Date or the actual completion ol theintematlonai search 



7 October 1998 



Date ot mmang of the imenrtationai search report 



19/10/1998 



Name ana madir^g address at the ISA 

European Patent OfSce. P.B. 5616 Patentlaon 2 
I^L • 2280 HV FIQswiik 
Tel. (<»ai-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



AuthonzDd officer 



Montalbano, F 



?orm PCT;GA/210 (Moond 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

tntormmion on pmrnntiatnOf ifMmbers 



inta tonal Apptlcctton No 

PCT/SE 98/00873 



Patent document 




PuDiicaaon 




Patent fanity 


Publication 


cited in search report^. 




data 




mefliber(s) 


date 


EP 0647055 


A 


05-04-1995 


JP 


7177264 A 


14-07-1995 




EP 0734144 


A 


- 25-09-1996 


NONE 




UO Q520298 


A 


27-07-1995 


FI 


940339 A 


25-07-1995 






AU 


681933 B 


11-09-1997 








AU 


1419795 A 










CN 


1139508 A 


01-01-1997 








EP 


0741949 A 


13-11-1996 








JP 


9507733 T 


05-08-1997 


UO 9624229 


A 


08-08-1996 


US 


5577100 A 


19-11-1996 






AU 


695509 B 


13-08-1998 








AU 


4901096 A 


21-08-1996 








BR 


9606875 A 


23-12-1997 








CA 


2211892 A 


08-08-1996 








CN 


1176039 A 


11-03-1998 








EP 


0808547 A 


26-11-1997 



WO 9618259 A 13-06-1996 FR 2728125 A 14-06-1996 



Form PCT/ISA/210 (pMnt (amrty snnax) UUy 19A2) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
[ZfADED TEXT OR DRAWING 



liJ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checl^ed, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




